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to for mere complete details.

For resscus discussed tslovw we have planned for a total of 20 separate
payloads made up from & kinds of payloads. The tantative desigmtion and
the distribution are as follows:

imla  Aelb  A=dn  A=b  k=3a  A=3b B

Toe "A" desigetion comgrises paylonds mde up from standard eguipment in
accordance wiiih sveryone's desire to mks use of camsres with proved
reliability. "B® refers W the intermediate recommissance onasze combining
interusdiate fooal length with saximun coversge. "C" refers to the loug
foonl lengih spotting ommexw 10 te used for limited coverege at maxioms
resolving powes.

The quautities given above are derived Irom a ooncept of cutfitiing
"y widely separated and independsnt Lases with adequate equipmsat to provide
for the aissions of picnesr sesrch and mapping, intermsdiste reccnnaissance
and spotiing of aritical areas. Furthermcre, at all times wve must strive
to obtain the maximumnformtion return per mission, picking a few days
vith exoepticnally clear air, and making use of these vigorously when they
ooour, For WAt rewson sach tase t 10 bave at least two or at most four
airoreft, maving awailable the 5 oads (A=ln, A=in, A~3a, B and C, or the
equivalent). imintensnos should be acoomplished during the mumrocus
photogrephioally unfavorable days of vhich there will ke many suitable

* (A 9th kind is probably needed., See below,)
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A=ls. Camrs Bay §1 comtains a rocksble ¥«3¢ with Sheinch lene ocne, making
use of & modified AB-BD negasine with 2000' of thin tase film. Bay FR comtains
m.mtmmmetm-m«m.uﬂamw&&mr’lv.
Bay §3 containe the side obligue Geinch Ke17's completing the Tri-Met
installation.

A=lb. The seue, except that the rockable K-35 bas & 36-inch cone.

f@. The forward K-35 s for the right-locking cbligues, and
the ceuter E~38 for the leftelooking cbiiques. Bay #3 now containe the split
12-inch pair. Bay #h conteins a mmall cherting cmssrs to be described

The same, except that the two K-33's are equipped with ¥-inch lens

A=3a. Camere Buys #1 sod 2 still contain the rockable K-30's. Bay §3 now
has a flzed vertical ¥-30. Bay #i hes the charting ommers.

A=3b. The smme, except that the 3 XK-3's sre equipped vith 36-inch cones.

. T™his is sn entively new comers vhere intermsdiste focal leagth sad

extreme coversge are cosbined. The optical systam is light for what it
' per spocl, or 18000 altogetber,

sccounts for more than 504 of the weight of the paylosd, including windows.

, , has boon realised. Ry the
mm.wwm“nm'hmnnmuymmtmm,
but for extreme altitule missioms, or lster retake nissicus of ssaller ereas,
a reduced filz swply will be satistectory. Some ODurther attention uight e
gimwmarﬂmmrm,wataunmm,%ubm
another 75 l1bs, B makes use of & 36-inch leas. Gpeoce is provided for sud-
stitution later of a LB-inch lems, if fuund desirable. The formai is
cesentially 18x15, dut is coversd by two 9x13's, photographed simultanscusly.
The 18x15 permits slower cycling and twice the stereo base lins. 7he use of
%mrmummmmmummn&mmm. ™e
cmwmmmwmmmm.g.myummw
aschanical parts.
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The transverse coversge in B is provided by means of a rockable hS-degree
mirror that assumes anyone of 7 trexsverse positions in twurn and then ressts.
™e windows are sall and discrete at these 7 positions. Iwesuse of weight
restrictions we have discarded the heuvy doudble dove prism, and instesd must
put uwp with having the riald retate on the 18x13 formet, end with a reversed
image. Both cen be overcome in later laboratary pristing without loss of

given us, the maxiomss format sise, and the maximm mmber of pictures. The
result has deen & £00-inch lens of £/16 speed covering an lixiS format, and

Reference to the sumsaries of eguipzents givem in the Hycon report
indicates the magnitude of the camers and optical work to be acoouplished.
Altbough 4 i¢ always comgrised of standard eguipment, we plan to wake many
modifications to lighten the systems, lmprove reliadility, iscreass film
capacity, tmage quality,® and to perfest hundreds of windows and filters.

The large vindows for C must be exceptiomally precise, aliowiag no optical
deviztions greater than a fraction of a sscond of are, and slightl; wedged
to eliminate image twimning due to pressurisation. The othar windows are
fairly easily made to optical standards tut thare are sevearal hundred of them.
™he shutter probles rmust be given considereble stteation owing to the large
rusbers of expomwes. A full atssion may Wring beck as meny as 5,000 pictures
or a h-plane sortie may bring back a8 many as 20,000 pictaures in simhours.

# lenses snd filters will be natched and calidrated. lenses will be set at £/8,
sdjusted and Cigurad for optimm performance. Hagasine platens will be
curved as aseded.

foud 3 -

oo

o
Approved For Release 2011/08/09 : CIA-RDP89B00487R000300640047-2



Approved For Release 2011/08/09 : CIA-RDP89B00487R000300640047-2

-

—

Even ope plane in six houre can Wring beck the sguivaleat of owr presant
annual take in peripberel photogrsphy all in 6 hours, not to memtiom location.
Rence, the eguipment muet be 100% reliable.

Considersble attention will be given to vidration elimination and to
control of the low frequensy oscillations. Ve plan to dewdl op 2 triggering
device that mekes expogures wring selectod moments of minimum angular rate
of the alrplane. The largor cemeras are in isolsted mounts more or lsss on

tharmostating the catras, providing proper enviroemental conditions for the
filz, and keeping windows clean and free of mnisture. The periscope desizn
aod linkeges with the cumera must be done with extyme care, sod provision
must be made to allow the pllot to see essential iastrusents while using
his pariscope., In sddition there will bde & good dsal of grouwd eguipmsat
needed, including maintenance facilitias, spare parts, fila storags, sose
procesning wits, ate. Also, we plan to have test devices made wp for
checking the videmtion and resolution performance of the variocus installations.
It will be necessary to construct collimmtors for focusing camemas in the
field. Hycom plans to train tech represmtatives for figld service and to
equip OFE vans with overything needed. em all this is accosplished, we
shall have & o8t extrsordissry neans for gathering inforsmeiion, end in
particular for ohtalining the wmost inforeation per bour at altitnde. J¢ will
take oaly & fev nmissions on perfect days (o returm =ere informstion than we
have ever managed to collact photographionlly from earlier efforts, reage
axcapted, and this iaforsmition will all de y~to-date. Weaiher cbesrvations
should begin aven rightemy in order to dvtermine what the frequeccy distridu.
tion sewscmally is of “perfect” days vhere there is minimux bease. It should
be emphasised that ainisizing stumcepberic hase by seleetion of cbesrving
tiges is nuch more Lgortant than further incresse in guality of opties, and
that & few perfect hours in the alr e nore isportant than dosmus of days
where base is present. In the overall plamning, expert westher analysis
and weather information gathering ebhould be given as much attention as the
aircraft and capera effort, or the data roduction effert.

Chmrting camera. This is s smmll pancranic system making use of 1000' of
70 mm £ilm. Bach picture is & swesp from horison to horiscn transverse to
the line of flight. The suocessive pictures have 60% overlep. The film
supply will provide continuous coversge for wp to LOOC miles. The pictures
will be usefyl for recording savigetional snd veather conditions, as well ae
belping tremendously in the plotting of the thousands of largsr seale pictures.
™he charting camers will be Iindispenssble with C for locating the coritical
areas photographed scaswtixt at rendam by the pilot in flight. This e brand
nov development. The cansra will be very useful later to the Air Force in low
altitude coverage, beinz saall and light, and providing complete coverage.
For this latter reason, sttention cught to be given to fest oycling rste, or
&t least degigning the cumera in such & way that fast oycling sen later de
incaorporated.
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Part of the optical development will inclulde ladboratory copying systems for
pojection Erinting and preparation of master negatives from which comtaet
printing can be done. Two systems in this couwntry opsrated full time can
accomuodate all of the work in the field, and hance should b loomted in
the main processing center.

Ve believe that we have as good & Lewn as cen be found in the country for
carrying tbhrovgh this large photographic grogras on s crash basis. Slresdy
by this date we have cospleted the besic plans and are resdy to start dstailing
of meny purts. IThe design of the optics for C is well along, 1l days of
electroniec computing already have been pus in, with about 5 more to go.
Materisls will shortly be ordered for windows and mirrors. More offurt will
socn e reguired in the problem of the thin filn base and special wmulsions,
and particularly on the elimisation of vibkwration froa the pioctures. low that
the besic plans are in haod, we know vimt the tesk is for isolation of the
insrtial nase, dmping, and exposure coatrol, and cen into this problen
in the greatest detail. We are targeting for &0 lines/me on the special
leoses, including the Yeinch £/8 modified standerd lems, aod st least for
25 lines at £/3 with the standard lenwes. hie is $o be compared with an
avarege of 10 lines/ms in the usual course of events in previous practice.
Ruihermore, we shall kuow why we casnot dc better, from vibkration ansalysis,
conirast studies, and filu properties.

We should like to emphasisze that the developments referred to sbove sre
ver; desirable caes lor the Alr Fopce and can be taken over readily. These
developaenis in scoe ouses are yesrs aheeld of the present R & D program.
Conversely, the above systems are the outgrowth of uary years of sxperience
gsibered froum Alr Force sponsorship of basic B & D programs, and are therefore
fmplicitly Air Force produets. This is particularly true of the elestronie
couputing of optieal systens, vhere for ssveral yesrs the Alr Poree has
backed fundasenial ressarch with the Perkin-Elmer Corporetica. The develop-
nent of the complicated opiical aystem in C would have taken yoars in Germany
by the older methods, and meny wonthes hexwe by design methods wsing desk
caleulators, Dut now is about to be acoouplished in 16 rull working days with
our IBM comgputers {the CPC), which in a year or Ywo might e reduced to only
a few howre. Already, the design resuits obteined would provide quite
satiafactory pictures, but we seek extrens guality,

Aecent wok indicates that the use of high contrast swlsions with finer
gradn will belp overoose resolutica and contrast losess cavsed by hase. Ye
fuli, expect Lo use the new techuigue in B and C, vhere the optical syetdme
are designed Lo bave alwost ac vigoetiing. For B where wide angle ocverage
is lnvolved, we ceu only increase gescwm slightly sbove previous praetice, and
hence can employ ordicary exposwre coatial. For C with its narrow angle
coverage, we cau use quite high gewas, bul sust beve a photoelectrioslly
oparaled shutter. OJuch & ghutter is plaaned as part of the program.

Gn schefuling it cosas easily possibie (o seet the aircraft scheduling
with the A configwations. We axpect aiso that the first B and ¢ units will

be resdy Pefore the end of the yeur io tlne for field wee with the firet
severgl alrplases ss nesded and for tests. The A units are given priority,
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however, in order to be 100% sure that wo have reliable pavlicads at hend.
Height Rewtrictions:

W have followed a policy in plaming that it 1s easier toc take out &
comers to reduce weizght than it 13 0 add one later for a move effective use
of the aission at somewbat reduced alsitude. Therefore, it is not murprising
that our present weight figwres add p to sonething more than the 550 1bs.
allowed for the reduwced altitude maximz: weight, and subetantially mcre thea
the 430 1lbs. for extrems altitude. Nathermore, since w0 much planning has
fone into fitiing the space allowed us with loglstizally sceeptadle and
nracticable configmrations, we have not reall: hed the iime tc Legin cutting
weicht, For one thing our film ceapacitios are st aaxiams values in foctege
and weight, and later migsions over territory sirewdy covered will, in genaral,
use lesa filx. For sxazple, one B mission per yeer may be sll that 1s reguired
over & given flight line, and other uees of B in the interval will Le for
auch soaller fila swplies.

Before lonz we shall have much more carefully prepered weight figures
on the varicus configwrations, with additional colamna 4o show weight figures
for partiall: stripped comfimacations, and reduced fils supl:. Thereafter,
Judgment in the field will be sil thet is required to meet altitude per-furmance
vhere wight iz 5 factor. For exmaple, (o A-la the K3 cen bhe elininated
i about ten plmstes of working tine, and the resulting puylosd comes down to
less than LOO lbs. In an extreoe case, only ihe charting caswre nioht be
taken olong, reducing the paylomd Lo & lbs. or sc.

Ve have agreed %o and will certainly follow the 450«1b. lizit placed om
the paylcad for maxizus sititude, and will therefore list itbe partielly
stripped configurstions that will meet this requiressnt. Siatlarl;, we
sxpect to zive naxioe attenticn to meeting the 550.1b. liait for full perlosd.
Perbaps we have given a wrong lmpression of owr good intentions in meeting
weight reguirensnts by describing sostl; the saximua: paylosds, but it is the
latter that has ovoupled owr sttenticn becawse of syetams planning. It ie
hoped that this description will clarifly matters.

For most mépping runs, 1t is recomsnded that we use L6 thicker bmse
Tils on the new low shrinkage base smaufactured by Rastmen, lostread of
trylog to do mapping with thin dase filam. The 60C' spools with standard
film thickness are slready ndegquate to cover (he eatlre mimsics, and the
axtra welpht will not be serious fur the advantages galned.

Uy might heve plamned for o llighter Ael confipuration 10 we used only
one f:wmr:h Kel7 with 1000' fhin film ragasine, 1o & rockable mount for the
equivalent of a Tri.-Met installation. Howvever, we night lose precision in
w0 doing, and certainly lose simultareovsly on which mepping precisicn depends,
and would have to use the thin bese Ciln, We feel we bave node ¢he better
cholice in spite of the weight peoblem.
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f8 8 fimal comsent, we probabl: should get a atnth kind of botlom for
¢, consisting of a single horizontsl large window for maximue spotting
precision for nemr vertical photography. Missions sent out to obtain
teclnical intelligence over very restricted aress cught to odtain the ver:
best cpiical rosults, and the split window fn owr O systea: sbove ie nct at
all Admsircble. We haove used the split peir of windows to provide waxims
resalution for the longest range side looks, e the verilcal results thurovgh
the V will still be very good. However, if we are reslly looking for details
in terms of inches on growmd oblecte such as missiles, sireraft, eto., w
should have the single horizomtel window that allows & plus or minus ten
m traneverse sweep with full aperiwe and perfect uptica., The Gesisiun
a8 to retting the ninth betton cught % be mode suca as o requesi (rom the
planning sroup, since alresdy the alroreft psople fesl hardpressed b cur
requiressts.
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